Background: Timing of clamping of the umbilical cord has always been a debatable issue. Early cord clamping (ECC) is defined as clamping of the cord within 30 seconds of delivery of the baby and delayed cord clamping (DCC) is defined as clamping of the cord between 30 to 120 seconds of delivery. Delayed cord clamping, despite some limitations, is said to be beneficial to the neonate. A comparative study between ECC and DCC was carried out on a select group of term pregnant women without any high-risk factor and delivering at term. Aim of the study was to compare the effects of early versus delayed cord clamping on neonates and mothers. The focus was on the neonatal haemoglobin levels and adverse effects, if any on neonates and mothers in the two groups. Methods: 100 women satisfying the inclusion/exclusion criteria were recruited for the study. They were randomly divided into two groups of 50 each. Group A underwent early cord clamping and Group B delayed cord clamping. Mothers were observed for 1 hour post-delivery for any evidence of post-partum haemorrhage. Neonates were observed for any sign of tachypnea and blood sample was sent after 72 hours of delivery for analyzing Hb, hematocrit and bilirubin of the neonate. Results: The results revealed that neonates with DCC had a higher mean Hb level of 15.02 vis-à-vis the ECC group Hb of 11.69G/dl and the difference was statistically significant. Similarly mean hematocrit of DCC group was 48.67 while the ECC group mean was 42.36, the difference again was statistically significant. There was no significant side effects or complications in both mother and newborn babies. Conclusions: It was concluded that delayed cord clamping should be practiced in otherwise non high-risk deliveries.
INTRODUCTION
The umbilical cord since time immemorial has fascinated physicians. Hippocrates and Galen postulated its role in foetal nutrition and Trotula provided specific instructions for cord cutting. 1 He said it should be tied, a charm spoken during the cutting, and then wrapped with the string of an instrument that is plucked or bowed. Nevertheless, no mention of timing was made. Cord cutting is necessary for the separation of the neonate from the placenta. Inch described the practice in primitive cultures. He mentioned that the cord is not cut until the delivery of the placenta, even hours later. It is unclear when this practice changed. 2 The practice of early cord clamping began in 17 th century with the appearance of male midwives who preferred women giving birth in bed, thus interfering with the physiologic process of third stage which required more frequent manual removal of the placenta. So, early clamping likely originated as a procedure for the needs of the provider. If you are going to do manual removal of placenta having the cord clamped and cut makes it much easier. While cutting of the cord is a necessity, the basis behind clamping is more controversial. In 1968, Botha examined the early literature on cord clamping, from 1668 onwards. 3 The neonatal clamp was initially employed to avoid blood loss from the baby before physiological closure of the umbilical vessels. Timing of cord clamping remains a disputable issue. Traditionally early cord clamping (ECC) was done and baby was handed over to the attending paediatrician, resident or nurse. However, in recent times the concept of delayed cord clamping is being stressed upon almost in all cases. Delayed cord clamping (DCC), is defined as clamping of the umbilical cord between 30 and 120 seconds after birth or when cord pulsations stops. Delayed cord clamping has been associated with increased placenta-to-neonate transfusion leading to an increase in neonatal blood volume at birth. It is said that this increases iron stores and decreases the risk of anemia.
Again, other studies suggest that delayed cord clamping may have adverse neonatal effects with increased risk of respiratory symptoms, polycythaemia, hyperbilirubinaemia and thereby need for phototherapy. 4 Possible advantages of early cord clamping include permitting prompt resuscitation and treatment of the newborn, harvesting of stem cells for public blood banking and prevention of potential postpartum haemorrhage, although the latter is not viewed as an advantage in some guidelines. 5 This clinical study was undertaken to compare the effects of delayed versus early cord clamping on the neonate and the mother in the postpartum period.
METHODS
This prospective observational study was carried out on pregnant women in labour at term in a tertiary care teaching hospital between September 2014 and August 2016. Institutional ethical committee clearance was obtained.
Inclusion criteria
• Term pregnant women without any high-risk factor and having foetus with vertex presentation undergoing vaginal or abdominal delivery.
Exclusion criteria
• Gestational hypertension, diabetes, heart disease, anaemia • IUGR/severe oligohydramnios, polyhydramnios, congenital malformation, Rh incompatibility, multiple pregnancy, acute foetal distress. • APH, PROM, abnormal presentation, traumatic PPH.
The study population comprised of 100 pregnant women at term as per the inclusion/exclusion criteria undergoing delivery in our hospital. Written informed consent was taken from all the selected cases. Detailed history taking, and examination was done. The patients were divided randomly into two groups of 50 each of ECC and DCC by a chit system. A bowl containing 100 chits of equal number of ECC and DCC was taken. Patient was asked to pick up the chit from the bowl and ECC or DCC was done as per the chit.
Deliveries were managed as per the institutional protocol. Group A (early cord clamping) had patients where cord clamping was done within 30 seconds and in Group B (delayed cord clamping) cord was clamped after 60 seconds. Inj oxytocin 10 mg was used as prophylactic uterotonic for all patients at the time of delivery. Patients showing evidence of acute intrapartum fetal distress were excluded. Immediate neonatal resuscitation was carried out and babies were roomed in with mother. Any baby admitted to NICU after delivery (other than for short period of observation) was excluded from the study except those developing transient tachypnea of new-born.
Mothers were observed for 1 hour after delivery for evidence of atonic PPH (≥500 ml for vaginal delivery and ≥1000 ml for caesarean delivery). 72 hours after delivery neonatal blood for haemoglobin, haematocrit and serum bilirubin estimation was sent. The mothers and the newborns were evaluated with reference to neonatal haemoglobin, haematocrit and neonatal or maternal complications if any. Data was entered in excel sheet, the results were tabulated and statistically analysed by statistical package SPSS17.
RESULTS
The average age of women in group A and group B were 23.88 and 23.58 years and gestational age 38.98 and 38.84 weeks respectively and hence were comparable (Table 1) . The groups were also matched for parity and mode of delivery and no significant difference was found ( Chi-square = 0.05, p=0.84
The birth weight in DCC group ranged between 2 kg to 3.6 kg with an average of 2.78 kg. This was slightly higher in comparison to ECC group where the average was 2.64 Kg (1.8 to 3.4kg). Chi-square = 3.66, Degree of Freedom=1, p=0.056
Since birth weight was measured after the intervention, this was regarded as outcome variable (Table 4 ). The difference, however, was not statistically significant.
The range of haemoglobin in the ECC group babies was between 8 and 15gm/dl with the mean of 11.69gm/dl. The DCC group range was 11.9-19gm/dl with the mean of 15.02 gm/dl. This difference was statistically significant (p value < 0.0001). Similarly, the mean haematocrit level was significantly higher in the DCC group with the mean of 48.67 (range 32-71%) in comparison to the ECC group with the mean of 42.36 (range 30-70%). p value 0.002 (Table 5 ). (Table 7) .
DISCUSSION
This study was aimed at comparing the effects of delayed and early cord clamping on certain neonatal and maternal parameters. Despite innumerable studies, questions still remain unanswered regarding the optimal way of managing birth. The optimal time-point for umbilical cord clamping after delivery has been under debate for several decades. Through this study we endeavoured to look into and compare both the beneficial and adverse effects of delayed and early cord clamping. The main disadvantages of DCC in newborns, which have been highlighted, are associated with events occurring close to birth. These are respiratory distress, polycythaemia, hyperbilirubinaemia and need for phototherapy. ECC in obstetric practice has been hypothesized to decrease maternal postpartum haemorrhage.
As per 2015 RCOG guidelines on clamping of umbilical cord, early clamping is within 30 seconds and delayed cord clamping is 60 seconds after birth for a healthy term newborn. 6 In present study we also followed the RCOG guideline and delayed cord clamping was done 60 seconds after birth. In the present study the two groups of ECC and DCC were matched for their profiles of maternal age, period of gestation, and mode of delivery.
According to WHO guidelines 2014, delayed cord clamping allows physiological transition of placental blood to neonate, thereby increasing the total blood volume and level of haemoglobin. 7 Studies have shown that delayed cord clamping after 60 seconds in term pregnancy provides 11% increase in total blood volume and 23% increase in erythrocyte volume. 8 In present study we observed statistically significant increase in haemoglobin level in delayed cord clamping group (mean of 15.02gm/dl) in comparison to the early cord clamping group(11.69gm/dl). In Cochrane database systemic review in 2008 on effects of cord clamping by McDonald, Middleton P, Dowswell T et.al., the hemoglobin levels measured at 24 and 48 hours of life were found significantly high in the group of babies subjected to delayed cord clamping than group of babies subjected to early clamping. 9 The normal value of haematocrit in newborn till one month is in the range of 42-65%. In present study mean haematocrit in ECC group was 42.36 whereas in DCC was 48.67, showing statistically significant difference.
There has been a concern of polycythaemia and hyperbilirubinaemia with DCC. Polycythemia is defined as Hct level >65% and occurs in about 2% to 5% of term newborns. The primary concern with polycythemia is related to the development of blood hyperviscosity. Ricon D, Fouguet A et al found significant increase of polycythemia related clinical features in a number of newborns delivered with delayed cord clamping. Out of the 50 cases of DCC we found 6 cases (12%) of polycythaemia with haematocrit>65%, but none of them required any active management
The risk of developing hyperbilirubinemia is another issue of concern in delayed cord clamping. Hyperbilirubinemia is associated with increase in red cell volume and/or with polycythaemia. Again, according to Ricon D, Fouguet A et.al. significant increase of hyperbilirubinemia was observed after delayed cord clamping. 10 Rabe H, Diaz-Rossello et.al. found that none of the neonates with elevated bilirubin levels required phototherapy treatment or exchange transfusions. 11 The normal range of total bilirubin in newborn is < 5mg/dl. In present study the mean total bilirubin level was 2.06 in ECC group and mean of 4.92 in DCC group.
Transient tachypnea of the newborn may occur as a result of delayed absorption of lung fluid caused by an increase in blood volume related to delayed cord clamping. Cernadas J, Carroli G, Pellegrini L et al found a slight increase in respiratory rate in those neonates who had delayed cord clamping at birth, however they required no additional respiratory therapy. 12 A study carried out by Ersdal HL, Linde J. for the onset of spontaneous respiration in the newborn, found that delay in cord clamping resulted in 20% decrease in admission to neonatal intensive care unit and related morbidity. 13 They concluded that the cord should not be clamped before the start of spontaneous respiration by the neonate.
In present study, we observed newborns for signs of respiratory distress up to 72 hours after birth and did not find any case of transient tachypnea. Data on obstetric complications, such as PPH, were not consistently reported in earlier cord clamping trials. In the past it was postulated that DCC was a cause of PPH. However, literature does not show any significant evidence of increased incidence of PPH in DCC cases. In present study we found 2 cases of PPH in the delayed cord clamping group and one in the early clamping group, which were managed conservatively as per protocol.
The Cochrane review on this topic by McDonald, Middleton, Dowswell and Morris published in July 2013 came up with a significant conclusion. They reviewed 15 randomised trials involving 3911 women with their infants and found no significant difference in rates of postpartum haemorrhage in early and delayed cord clamping cases. However delayed cord clamping offered significant advantages to the infant in the form of increased birthweight, early haemoglobin concentration and raised iron stores upto 6 months of age. There is only a small risk in this group of neonatal jaundice requiring phototherapy as per the review. 14
CONCLUSION
It was found that delayed cord clamping does have a beneficial effect on haemoglobin and haematocrit status of new-born. Hence it is felt that DCC will prevent iron deficiency and promote proper neurological development of the neonate. The side effects of delayed cord clamping are not significant. Therefore, delayed cord clamping should be the norm rather than an exception in term uncomplicated deliveries.
